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DETAILED ACTION 

1. The Amendment filed on 09/21/2005 has been entered. Claims 1-45 are 
pending in this Office action. 



Response to Arguments 



2. Applicant's arguments filed on 09/21/2005 have been fully considered but they 
are not persuasive. Examiner's responses to Applicant's arguments are incorporated to 
the claim rejection as shown below. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 21 , 26-27, 32 and 34 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Laskowski U.S. Patent 5,566,189. 

Regarding claim 21, Laskowski invented a circuit and method for 

puncturing data on the transmission side of a digital communications system. In 



column 3, lines 29-67, figure 2 illustrates a puncturing circuit 18a including a 
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delay circuit 30, a multiplexer circuit 32, and a control circuit 42 implemented as a 
counter 44 and a decoder 46. 

Laskowski does not expressly teach the claimed step of compressing a 
puncture mask. However, in column 2, lines 20-30, Laskowski further teaches the 
decoder, as part of the puncturing circuit 18a, is designed to decode a 
predetermined pattern and rate. The decoder can be further a programmable 
device, which would allow the desired puncture pattern and rate to be stored into 
the decoder. 

In addressing Applicant's arguments on page 12 that claim 21 , as 
amended, recites the step of compressing a puncture mask via a compression 
circuitry, which is not taught nor suggested by Laskowski teachings. 

The Examiner responses that as discussed in the background of the 
invention in column 1 lines 30-45, Laskowski recognizes the shortfalls of prior 
methods of puncturing and depuncturing in which the entire puncture pattern is 
stored in shift registers. Because storing the entire puncture pattern in shift 
registers or similar components requires a relatively large amount of logic 
circuitry, particularly when the puncture pattern is long, Laskowski teachings 
stores the desired puncture pattern and rate in the decoder 46 of the puncturing 
logic circuit as shown in figure 2 in compressed form fEmphasis Added] . In 
column 3 lines 45-60, the decoder 46 decodes the desired puncturing pattern 
and rate to select which inputs (P1, P2, P1D, P2D) appear on the multiplexer 
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outputs I, Q based on the puncturing pattern. In light of the foregoing disclosure, 
the decoder 46 equivalently decompresses the desired puncturing pattern. 

Laskowski teaches storing the puncture pattern in compressed form, 
however, lacks the step of compressing a puncture pattern via a compression 
circuitry. 

Nevertheless, because the decoder 46 can be programmed to store the 
compressed puncture pattern, one of ordinary skill in the art would have 
recognized that the punctured pattern would have been generated and 
compressed before being programmed into the decoder 46. In view of the 
foregoing discussion, it would have been obvious for one of ordinary skill in the 
art at the time the invention was made that Laskowski teachings can be modified 
to use a logic synthesizer (part of the computer-aided design program) as 
suggested in Laskowski invention (see column 6 lines 10-20) to generate and 
compress the desired puncture pattern before programming to the decoder in the 
design phase. As further discussed in column 6 lines 10-20, the flexibility of the 
disclosed puncture circuit, along wiih its compatibility with computer-aided 
design, enables extremely fast re-designs, thus providing excellent reusability of 
the initial puncture circuit design. 

As recited above, the decoder 46 can be further a programmable device, 
which would allow the desired puncture pattern and rate to be stored into the 
decoder. The decoder 46 is a conventional logic unit. Hence, the compressed 
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puncture pattern is stored electronically as claimed in the application claim. The 
puncture pattern corresponds to the claimed puncture mask. 

In addressing Applicant's arguments on page 12 that Laskowski proposes 
a depuncturing circuit that is relatively simple and uses few logic components. 

The Examiner responses that Laskowski proposes a puncturing 
[Emphasis added] logic circuit as shown in figure 2, not the depuncturing circuit 
as argued by Applicant. The desired puncture pattern in compressed form is 
stored or programmed into the decoder. The decoder decodes or decompresses 
the desired puncture pattern. 

In further addressing Applicant's arguments on page 13 that Laskowski in 
fact teaches away from such a compression circuitry. The compression circuitry 
would increase the complexity of the decoder in that it would have to introduce a 
decompression circuitry to decompress the compressed pattern, which goes 
against Laskowski's goal of "a depuncturing circuit .. 

The Examiner responses that Laskowski teaches a puncturing logic circuit 
as shown in figure 2, not a depuncturing circuit as Applicant asserted in the 
Remarks. Laskowski puncturing logic circuit stores the desired puncture pattern 
and rate in compressed form. Laskowski does not teach the step of compressing 
the puncture pattern by a compression circuitry as claimed by Applicant. 
However, as recited above, because the decoder in the puncturing logic circuit 
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stores the desired puncture pattern in compressed form, the desired puncture 
pattern is generated and compressed. For the foregoing reasons, it would have 
been obvious for one of ordinary skill in the art at the time the invention was 
made that Laskowski teachings can be modified to use a logic synthesizer (part 
of the computer-aided design program) as suggested in Laskowski invention (see 
column 6 lines 10-20) to generate and compress the desired puncture pattern 
before programming to the decoder in the design phase. 

Regarding claim 26, as recited above, the decoder 46 is a conventional logic unit. 
Hence, the compressed puncture pattern is stored electronically in a semiconductor 
memory. 

Regarding claim 27, claim 27 is rejected on the same ground as for claim 
21 because of similar scope. 

Furthermore, Laskowski does not expressly teach the claimed step of 
retrieving a compressed puncture mask from a semiconductor. However, as 
recited in claim 21, Laskowski teaches the decoder 46, as part of the puncturing 
circuit 18a, is designed to decode a predetermined pattern and rate; see column 
3, lines 45-60. The decoder 46 can be further a programmable device, which 
would allow the desired puncture pattern and rate to be stored into the decoder. 
Hence, in view of that, the decoder 46 retrieves and decodes the desired 
puncturing pattern and rate. Furthermore, the rejection argument in claim 21 
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addresses the claimed step of " the compressed puncture mask being generated 
according to a compression mechanism that compresses puncture mask data ". 

The decoder is designed to decode the predetermined puncture pattern; 
see column 2, lines 20-30. The foregoing teachings correspond to the claimed 
step of " decompressing the compressed puncture mask via a decompression 
circuitry 1 . The decoder 46 corresponds to the claimed decompression circuitry. 

The decoder controls the multiplexers 38, 40 and selects which inputs 
appear on I and Q according to the predetermined puncture pattern; see column 
3, lines 35-45, and figure 2. The act of the decoder controlling the multiplexers 
addresses the claimed step of "deleting particular bits from a data sequence as 
set forth in the application claim". 

Regarding claim 32, Laskowski does not expressly teach the claimed limitation "a 
bit in the decompressed puncture mask having a first polarity results in a first 
corresponding bit in the data sequence being deleted, and a bit in the decompressed 
puncture mask having a second poiarity results in a second corresponding bit in the 
data sequence not being deleted". Laskowski discusses in the background of the 
invention that puncturing takes data out of the error corrected data stream in a 
predetermined puncture pattern applied at a predetermined puncture rate. As known in 
the art, a value of "0" in the puncture pattern indicates that the bit is to be deleted, and 
a value of "V in the puncture pattern indicates that the bit is to be transmitted. In view 
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of that a value of "0" in the puncture pattern corresponds to the first polarity and a 
value of "1_" in the puncture pattern corresponds to the second polarity 

Regarding claim 34, claim 34 is rejected on the same ground as for claim 27 
because of similar scope. The claimed limitations "each compressed puncture mask 
being generated via a compression circuitry that compresses puncture mask data 1 ' has 
been addressed in claim 21. Furthermore, as recited in claim 27, also in column 2 lines 
35-50, the puncturing circuit is easily designed for a variety of puncture patterns and 
rates using computer-aided circuit. The puncture pattern and rate can be easily 
changed by simply redesigning and replacing the decoder. Laskowski does not 
expressly teach the puncture circuit in figure 2 stores a plurality of compressed masks. 
Nevertheless, because decoder 46 can store compressed puncture pattern, one of 
ordinary skill in the art at the time of the invention would have been motivated to store a 
plurality of puncture patterns. Motivation is to have more flexibility on the rate by varying 
different puncture patterns. As recited in claim 27, the decoder 46 retrieves and 
decodes the compressed puncturing pattern and rate. Hence, the decoder 46 
corresponds to the claimed decompression circuitry. 

4. Claims 22-25, 28-31 , 35-39, 40-42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Laskowski U.S. Patent 5,566,189 as applied to claims 21 and 
34 above, and further in view of Li U.S. Patent 6,385,752 B1. 
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Regarding claims 22 and 28, Laskowski does not teach employing 
puncture pattern of any particular length. 

Li invention is directed to an improved method of puncturing a 
convolutionally encoded bit stream provided for specific examples consisting of 
PCS-4 and PCS-5, these being encoding schemes provided in accordance with 
the EDGE standard. For PCS-5 in one case, the blocks to be punctured have a 
size of L=2422, and said blocks need to be punctured such that M=1384 bits 
remain. In view of that the length of the puncture mask is more than 1000 bits. 
Laskowski invention differs from Li invention in that Laskowski teachings do not 
disclose any particular length of the puncture pattern. However, Laskowski 
expresses that the puncture circuit is easily designed for a variety of puncture 
patterns; see column 2, lines 35-45. Furthermore, Laskowski recognizes that 
storing the entire puncture pattern in shift registers or similar components 
requires relatively large amount of logic circuitry, particularly when the puncture 
pattern is long. In view of the foregoing discussion, it would have been obvious 
for one of ordinary skill in the art at the time of the invention that Laskowski 
puncture circuit can be modified to accommodate long puncture patterns, e.g. 
more than 1000 bits, as taught in Li invention. 

Regarding claims 23, 29 and 36-37, claims 23, 29 and 36-37 are rejected on the 
same ground as for claim 22 because of similar scope. 
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Regarding claims 24, 30 and 38, Li invention applies to encoding schemes in 
accordance with existing EDGE standards for PCS-4 and PCS-5. 

Regarding claims 25, 31 and 39, as taught in column 2, lines 20-50, see also 
figure 2, the decoder 46 can be programmable device, which would allow the desired 
puncture pattern and rate to be stored or programmed into the decoder 46. 
Furthermore, the puncture circuit is designed for a variety of puncture patterns and 
rates. In view of that, storing at least 30 puncture masks would have been apparent to 
one of ordinary skill in the art. 

Regarding claim 35, Laskowski does not teach the puncture circuit further 
comprising circuitry for wireless communications. Nevertheless, as well known in the 
art, puncture circuit is utilized on the transmission circuit to reduce the data rate due to 
error correction that increases bandwidth requirements of the transmission medium. In 
view of the foregoing, it would have been obvious for one of ordinary skill in the art at 
the time of the invention Laskowski puncture circuit can be implemented into Li 
transmitter as shown in figure 1 , the transmitter in figure 1 being wireless 
communication transmitter. 

Regarding claim 40, the communication system in figure 1 of Li invention 
includes a receiver 14 wherein the receiver 14 comprises known components, such as a 
mixer in the down-converting section as appreciated by one of ordinary skill in the art, 
see column 3, lines 20-35 of Li invention. 
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Regarding claims 41-42, the communication system in figure 1 of Li invention 
includes a transmitter 12 wherein the transmitter 12 comprises general components, 
such as a mixer in the up-converting section, a VCO as appreciated by one of ordinary 
skill in the art, see column 3, lines 1-16 of Li invention. 

5. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laskowski U.S. Patent 5,566,189 as applied to claim 27 above, and further in view of 
admitted prior art in the original disclosure and Laskowski U.S. Patent 5,790,566. 

Regarding claim 33, 

Laskowski discloses in another US Patent '566' a method for de-puncturing data 
in a receiver. As known in the art, the de-puncturing process is the reverse of the 
puncturing process, in which puncture patterns are known to the receiver. Similar to US 
Patent '189', in column 1, lines 20-35, Laskowski discusses problems in prior methods 
in which storing the entire puncture pattern in shift registers or similar components 
requires a relatively large amouni of iogic circuitry, particularly when the puncture 
pattern is long. In light of the foregoing problem, in column 2, lines 10-25, see also 
figure 2, the decoder can be a programmable device, which would allow the desired 
pattern and rate to be stored or programmed into the decoder. Using similar argument 
as discussed in claim 21 , the desired pattern is compressed and stored in the memory 
of the decoder. Also, in column 2, lines 10-25, the decoder in figure 2 is designed to 
decode the predetermined pattern sequence. Therefore, referring to figure 2, 
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- data are read in serially on I and Q path, 

- as recited above, the decoder in figure 2 is designed to decode the 
predetermined sequence one bit at a time according to counter 44, which 
keeps track of the number of positions in the puncture pattern and rate and 
communicates to the decoder 46 the current position of the de-puncture 
pattern. 

- Laskowski, however, does not disclose inserting an erasure and not inserting 
an erasure as set forth in the instant application. Admitted prior art discloses 
on page 2 of the original disclosure that a zero indicates a position where an 
erasure is to be inserted, which corresponds to a first polarity, and a one 
indicates a position where an erasure is not to be inserted, which corresponds 
to a second polarity. Since utilizing an erasure is well known in the art, 
therefore, it would have been obvious for one of ordinary skill in the art to 
modify Laskowski teachings for depuncturing data in the receiver circuitry can 
be modified to implement in such a way that a zero indicates a position where 
an erasure is to be inserted and a one indicates a position where an erasure 
is not to be inserted as taught in prior art. 

6. Claims 44-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laskowski U.S. Patent 5,566,189 as applied to claim 21 above, and further in view of 
Abe et al. U.S. Patent 6,693,889 B1 . 
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Regarding claim 44, Laskowski does not teach the claimed step of generating an 
intermediate puncture mask based on the puncture mask. 

Abe et al. discloses a multiple puncturing pattern generator as shown in figure 
2A. In column 7 line 55 via column 8 line 20, a matrix converter 202 outputs a plurality 
of puncturing patterns by converting a row, a column or matrix elements of the 
reference matrix 201a according to a predetermined process. Abe et al. further teaches 
the system is able to save a memory capacity by storing only one matrix as a reference 
to generate a plurality of puncturing patterns. Laskowski and Abe et al. inventions are in 
the same field of endeavor, and both teachings are designed not to store long puncture 
patterns to save memory. Therefore, it would have been obvious for one of ordinary skill 
in the art at the time of the invention that Laskowski puncture circuit can be modified to 
include Abe et al. teachings. In view of that the reference matrix can be compressed 
and stored in the decoder as shown in figure 2 of Laskowski invention. Furthermore, 
reference matrix generator 201 generates a reference matrix according to a 
predetermined pattern matrix. 

Regarding claim 45, with the combining teachings as discussed in claim 44, the 
decoder 46 of Laskowski invention decodes the reference matrix, which is used to 
output one of the puncturing patterns, 



Allowable Subject Matter 
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7. Claims 1-7 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 1 , claim is directed to a method of compressing puncture mask 
information. Claim is allowable over prior art of record because the cited references, 
either singularly or in combination, cannot teach or suggest the claimed method as set 
forth in the claim. 

8. Claims 8-18 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claim 8, claim is directed to a method of decompressing and using a 
puncture mask. Claim is allowed over prior art of record because the cited references, 
either singularly or in combination, cannot teach or suggest the claimed method as set 
forth in the claim. 

9. Claims 19-20 are allowed. 

Regarding claim 19, claim is directed to a code puncture apparatus. Claim is 
allowed over prior art of record because the cited references, either singularly or in 
combination, cannot teach or suggest the claimed code puncture apparatus comprising 
a run length decoder, a differential operator, and a puncture mask register as set forth in 
the claim. 
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10. Claim 43 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See 
MPEP § 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) wiii be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Khanh Tran whose telephone number is 571-272- 
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3007. The examiner can normally be reached on Monday - Friday from 08:00 AM - 
05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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